Abstract-This paper mainly deals with the optical properties of biological tissues that are measured using laser reflectometry method. The result is compared with the phantom and simulation values to get accurate result. The surface Backscattering was determined by laser reflectometry. The tissue equivalent phantom would be prepared with the help of white paraffin wax mixed with various colour pigments in multiple proportions. A familiar Monte Carlo Simulation is used for the analysis of the optical properties of the tissue. The normalized backscattered intensity (NBI) signals from the tissue surface, measured by the output probes after digitization are used to reconstruct the reflectance images of tissues in various layers below the skin surface. This method was useful to trace the abnormal in the tissue.
INTRODUCTION
The simulation is based on the random walks that photons make as they travel through tissue, which is chosen by statistically sampling the probability distributions for step size and angular deflection per scattering event. After propagating many photons, the net distribution of all the photon paths yields an accurate approximation to reality. In this method, we need to develop a constructive map from the measured boundary data to conductivity images [1, 2] . Early detection of tumors in the human breast and other biological tissues by optical tomography [3, 4] have been carried out. The optical properties like absorption coefficient (µa), scattering coefficient (µs) and anisotropy parameter (g) are determined by various procedures [5, 6] . An important application of lasers in medicine warrants thorough understanding and knowledge about complex photon tissue interaction mechanisms. The spatial distribution of the backscattered component provides information on variation in internal composition of the tissue.
This diagnosing technique needs a thorough evaluation in terms of their potential limitations and patient safety prior to putting them into clinical practice. In this context, tissue equivalent optical phantoms can play an important role in evaluating a new optical diagnostic technique [5] . Since most of the imaging techniques are time consuming, biological tissues lose their optical characteristics [6] [7] [8] [9] with time once they were harvested away from the human body.
Monte Carlo Simulation is a statistical technique for simulating random process and has been applied to light-tissue interactions under a wide variety of situations [10] [11] [12] [13] [14] [15] . Photon interaction with matter via scattering and absorption is stochastic in nature and can be described using Monte Carlo Method by appropriate weight absorption and scattering events [16] . Laser irradiation of skin using homogeneous and layered geometries [17] [18] [19] [20] has been effectively simulated using the Monte Carlo Simulation.
MATERIALS AND METHODS

Preparation of Biological Human Tissues
The human tissues such as skin muscle, vessel, nerve, bone, tendon and fat were brought from a private hospital. These tissues were placed both in saline and formaldehyde solution to study the optical properties. Each sample contained both saline and formaldehyde solutions. We have collected 25 samples from various patients. Before measurement the thickness of the tissues was measured and completely mobbed with distilled water. Now, the tissue is ready for taking measurements. After 2 hours of harvest these measurements were taken.
Laser Reflectometry
To study the characteristics of the tissue, we have used an optical laser reflectometry technique. This method is useful for getting backscattered light. A significant part of the unabsorbed multiply scattered light reemerges from the skin's surface by diffuse reflectance [22] [23] [24] [25] . The schematic of the multiprobe laser reflectometry is shown in Fig. 1 . Laser light beam of a 0.1 cm diameter from a laser diode module, which is a compact semiconductor laser diode of 3mW power, operating at 820 nm, has been guided to the tissue surface by an optical fiber of 0.1 cm active diameter and 100 cm length. The diffusely backscattered light from the tissue surface is collected by three optical fibres of the same dimensions as that of the source fibre. These three fibres have been arranged parallel to each other in the measurement probe head with center-to-center separation of 0.2 cm. The diffusely backscattered light [26] [27] [28] [29] signals from the tissue surface, collected by optical fibres have been converted into proportional current by three high speed, low noise silicon p-i-n diodes. The current outputs of these photo detectors were converted into their proportional voltage by three operational amplifiers in the current voltage converter mode. These have been in turn digitized by a 12-bit analog-to-digital converter and interfaced to a computer for storage and further analysis.
Data Acquisition
To acquire reflectance data from a human forearm, a grid of 50 × 50 size of block was simulated along with spatial location. It was displayed on the monitor for analysis. While the cursor was moved across the forearm outline, the scanning probe was placed gently on the corresponding location on the human forearm and the data were collected for each and every finger. The data acquisition program to move the cursor across the hand outline was written in C.
RESULTS
The software system was implemented using MATLAB 7.1 Neural Network was used to compare the simulation result with experimental result of the tissue and it has a user-friendly interface facilitating interactions relevant to the imaging. Then the accuracy of the system was verified by comparing the theoretical and practical data from the developed software. The wounded region (abnormal) in the different layers of the organ was identified and detected by using the laser reflectometry technique.
The data acquisition has been carried out with the help of grid pattern, which completely covers the entire surface obtained. Then the simulation result is compared with that of the practical data obtained from laser reflectometry technique to verify the accuracy of the system. In this ANN of photon scattering, with and without abnormal tissue placed at various locations is compared. From the simulation result, correlation coefficient between nervous thickness and diffuse reflectance has been found out. Various size of skin lesions and with various diameter ring light source are correlated and results are obtained. We have obtained various optical properties such as reflectance, absorption and transmission for different inputs with refractive index (n), absorption coefficient (µa), scattering coefficient (µs), anisotropy (g), size of a layer (d) and number of incident photons for both normal and abnormal tissues.
Then the accuracy of the system was verified by comparing the simulation result with that of the practical data obtained from laser reflectometry technique. In this method the photon scattering, with and without abnormal tissue are placed at various locations and the results have been compared. Various size of skin lesions and with various diameter ring light source were correlated and results are obtained. The correlation analysis between these two gave the suitable wavelengths for the imaging techniques. Finally we compared the simulation with measured data in the laboratory. Figs. 2(a) and (b) show the geometry and cross section of a prototype system of phantom.
The anatomical details of the human forearm and thumb, its equivalent phantom models were analysed. The colour combinations in the outer and inner layers, due to structural constituents of the thumb varied. These were achieved by mixing colours in different proportions. A typical theoretical fit to an experimental diffuse reflectance profile of paired malignant and normal tissue at a given wavelength 820 nm. It is found that this method is very flexible and yields an accurate approximation to reality. Laser irradiation of skin using homogeneous and layered geometries has been effectively simulated using MC method. By this procedure the optical parameters of phantoms which are the same as that of tissues have been determined. Photons interacted with matter via scattering and absorption events. Laser irradiation of skin using homogeneous and layered geometries has been effectively simulated using MC method. Table 1 shows the tissues obtained from various patients. we have developed a simulation software for enhancing the fast and accuracy of the system. Using this user could identify the status of the various optical parameters and also the level of tissue simulation during the light propagation. Hence this simulation would emulate the overall system perfect and gave more detailed information about these procedures. These values have been matched with each other in the same number of photons. Using this simulation programme the optical 
DISCUSSION
We used Neural Networks to train the values which were obtained from this set up. The tissue samples of each tissue was 1 mm in size. It was tested immediately after the harvest. Each tissue was placed both saline and formaldehyde solutions to study their optical properties. The optical properties of each sample was measured using this experimental set up. The back scattered intensity was very feeble Hence it was amplified by 106 ohm resistor through OP-AMP (TL 084-4 quadrant) circuit set up separately. To operate this circuit, external dual power supply of ±10 voltage was supplied to get the accurate value. The error values were gradually detected and made it them as zero. Then the set up was ready to measure the data from different human tissues samples that have been obtained from a private hospital to compare it. After that the optical properties of all samples were analysed and measured. These measured values were trained by using Feed Forward Backpropagation LM algorithm. Graphs of both saline and formaldehyde solutions tissues are shown in Fig. 4 . Like wise we have analysed and plotted graphs for all tissues using this technique. Finally, These graphs were linearly match with the ANN value. In these figures, one sample put as reference and the remaining samples were compared with ANN simulation. Abnormal tissues were just deviated from the normal tissues which are measured after 2 hr of harvest. Then the accuracy of the system was verified by comparing the theoretical and practical data from the developed software. The wounded region (abnormal) in the different layers of the organ was identified and detected by using the laser reflectometry technique. The ANN graph used as reference and this was compared with both the normal and abnormal tissue. Hence, we compared all tissues to find the accuracy of the system. It should also be emphasized that the measurements were carried out on tissue stored at various low temperatures for various lengths of time. No significant variation in the values for µs, µa and g for these tissue samples was observed, as it was an evident from the values for the standard deviation for the measured values of these parameters. However these tissues might still not be truly representative of the native tissue. It was pertinent to emphasize that all the measurements were made on paired malignant and normal samples from individual patients. The results therefore strongly indicate of a significant difference in optical transparent parameters between malignant and normal tissue. The wounded region (abnormal) in the different layers of the organ was identified and detected by using the laser reflectometry technique. The photons absorbed at various depths of the tissue have been computed. The points that were already at the grid points, without any interpolation of these have been carried out. To understand the accuracy of the estimates for µs and µa from the diffuse reflectance data, we first made measurement of tissue phantoms with known optical transport parameters.
This procedures have been repeated for the wavelength region at 820 nm. The present study shows the backscattering from the biological tissues that depend on their composition and blood flow. The incidence light on the phantom is in the form of thin sheath of light but the transmitted component is received after a fixed separation. Because of this, the contribution due to scattering at the detector is increased. The reconstructed images of spatial variation of the backscattered intensity or depth variation of photons provided valuable data on the type, size and locations of abnormal tissue. In this paper, we consider locations and sizes of anomalies as the core information to search for and focus our attention on the fast and accurate estimation of them. MC Simulation is a statistical technique for simulating random processes and has been applied to light tissue interactions under wide variety of simulations.
